I RIA kit; DiaSorin, Stillwater, MN) was used to assess serum 25OHD in thawed samples. The coefficient of variation for serum 25OHD varied from 8 to 13%. During 17 years of follow-up, 187 incident type 2 diabetes cases were identified from a nationwide registry of patients receiving medication reimbursement (7) , and these cases were linked to the study population by the unique social security numbers assigned to Finnish citizens.
Relative risks of type 2 diabetes between quartiles of serum 25OHD, adjusted for confounding factors, were estimated using Cox's model. The follow-up time was defined as the time from the baseline examination to the date of type 2 diabetes occurrence, death, or end of follow-up-whichever came first. Four models were defined ( Table 1) . The calculations were performed with SAS (version 9.1.3; SAS Institute, Cary, NC).
RESULTS -The proportion of men was 47%, the mean age 53 years, and the mean Ϯ SD serum 25OHD concentration 43.6 Ϯ 19.5 nmol/l. The correlation coefficients between serum 25OHD and type 2 diabetes risk factors were low, varying from Ϫ0.13 to 0.21. Participants in the highest serum 25OHD quartile had lower BMIs than those in the lowest quartile (26.0 vs. 26.4 kg/m 2 ; P heterogeneity Ͻ 0.001). After adjustment for age, sex, and the month when the blood samples were collected, a statistically significant inverse association was observed between serum 25OHD concentration and incidence of type 2 diabetes. The relative risk (RR) between the highest and lowest serum 25OHD quartile was 0.60 (95% CI 0.36 -0.98; P trend ϭ 0.01) ( Table 1 ). This association was attenuated after further adjustments for BMI, leisure-time exercise, smoking, and education (RR 0.70 [95% CI 0.42-1.16]; P trend ϭ 0.07). The inclusion of blood pressure or exclusion of the first 5 years of follow-up did not notably alter the results.
CONCLUSIONS -We found a significant inverse association between serum 25OHD and risk of type 2 diabetes in the simple model. However, the association was attenuated in the multivariate analysis, adjusting for potential risk factors of type 2 diabetes. To our knowledge, this is the first cohort study investigating the association between serum 25OHD and incidence of type 2 diabetes. Our results are in line with those from the Nurses' Health Study (5) , where an inverse association was observed for the intake of vitamin D supplements. We could not differentiate whether the results depended on the effect of vitamin D deficiency on ␤-cell function or on insulin resistance.
The strengths of this study include its longitudinal design and the use of serum 25OHD concentration as an indicator of vitamin D status, reflecting vitamin D obtained from diet, supplements, and cutaneous synthesis (8) . Also, several limitations are related to the use of serum 25OHD. First, 25OHD levels in one individual fluctuate from one season to another. Blood samples were collected only once, and this took place throughout the year except for high summer, which means that the 25OHD levels for individuals might not be fully comparable. However, adjustment for time when blood samples were collected did not notably change the results. Second, the serum samples were stored at Ϫ20°C before assessing 25OHD. It cannot be excluded that the 25OHD concentrations might have changed during storage (9). In one study (10), the average plasma 25OHD concentration was significantly lowered during storage at Ϫ18°C, whereas another study (11) did not observe any notable changes. Our earlier study indicated good stability for selenium and ␣-tocopherol (12), which gives indirect evidence about the stability of 25OHD in our serum samples. Third, we observed low average serum 25OHD concentrations compared with those of other cohorts 14) . This may be due to limited sun exposure in northern latitudes and the fact that serum 25OHD concentrations may be lower when measured by radioimmunoassay rather than competitive protein binding assay (9). Finally, the incident type 2 diabetes cases were identified from a nationwide registry of patients receiving diabetes medication reimbursement (7). The register is valid, but it does not include diabetic patients undergoing dietary therapy only. Thus, the identified diabetic patients had more severe disease than diabetic patients on average.
In summary, the results are in line with the hypothesis that a high serum 25OHD concentration may reduce the risk of type 2 diabetes. Further research is needed to confirm the association and to distinguish between the independent role of vitamin D and the role of healthy dietary and lifestyle patterns in reducing the risk of type 2 diabetes. 4 , 27.5-29.9, or Ն30 kg/m 2 ), leisure-time exercise (little, occasionally, or regularly), smoking (never smokers, ex-smokers, a cigar or pipe or Ͻ20, 20 -29, or Ͼ29 cigarettes/day), and education (Ͻ7, 7-9, 10 -12, or Ͼ12 years); N ϭ 4,083 and n ϭ 183. Model 3: RRs were adjusted for all of the factors in model 2 plus blood pressure (normotension, borderline hypertension, mild hypertension, or definite hypertension); N ϭ 4,030 and n ϭ 181. Model 4: RRs were adjusted for all of the factors in model 2, and the first 5 years of follow-up were excluded; N ϭ 4,044 and n ϭ 144.
